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FIG. 1 
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FIG. 2A 
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FIG. 2B 




FIG. 4B 
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600 



EXTERIOR DOOR OPENS AND TRANSPORT TRAY 
EXITS, AND STORAGE CONTAINER IS PLACED IN CHAMBER 



I 



EXTERIOR DOOR CLOSES, TRANSPORT TRAY RETURNS TO CHAMBER 
AND STORAGE CONTAINER'S BARCODE IS SCANNED BY READER 
DEVICE, AND STORAGE LOCATION IS ASSIGNED 



I 



EXTERIOR DOOR AND INTERIOR DOOR ARE IN CLOSED POSITION WHILE 
AIR PURGING SYSTEM COOLS AND DEHUMIDIFIES AIR IN CHAMBER 



I 



INTERIOR DOOR OPENS, TRANSPORT TRAY TRANSPORTS THE 
CONTAINER INWARD, A PICKING MECHANISM IS ADVANCED INTO THE 
CHAMBER TO PICK UP STORAGE CONTAINERS AND THEN RETRACTS 
TO PLACE CONTAINER ON INTERCHANGE TRAY, INTERIOR DOOR CLOSES 



1 



THE STORAGE CAROUSEL IS ROTATED TO ROTATION ALLY ALIGN 
CORRECT VERTICAL RACK WITH THE FUTURE POSITION OF THE 
INTERCHANGE MECHANISM 



601 



602 



Y 



603 



604 



605 



I 



INTERCHANGE MECHANISM IS ACTUATED VERTICALLY BY A VERTICAL 
TRANSPORTER TO VERTICALLY ALIGN WITH CORRECT HEIGHT OF 
TARGETED STORAGE TRAY 



606 



A ROTARY TRANSPORTER ROTATES THE INTERCHANGE MECHANISM 
TO ROTATIONALLY ALIGN WITH CORRECT VERTICAL RACK 



\ 

TO 608 
FIG. 6B 



Y 



607 



FIG. 6A 



10/26 



FROM 607 
FIG. 6A 



600 



1 



PICKING MECHANISM IS ADVANCED SUBSTANTIALLY HORIZONTALLY TO 
PLACE THE STORAGE CONTAINER ON STORAGE TRAY 



1 



Y 



PICKING MECHANISM IS VERTICALLY LOWERED A NOMINAL HEIGHT AND 
RETRACTED SUBSTANTIALLY HORIZONTALLY TO DISENGAGE THE 
STORAGE CONTAINER 



I 



PROCESSOR RECORDS RELEVANT STORAGE CONTAINER INFORMATION 

IN DATABASE 



I 



INTERCHANGE MECHANISM IS ROTATED TO ROTATIONALLY ALIGN WITH 
INTERIOR DOOR OF THE CHAMBER AND THE INTERCHANGE MECHANISM 
IS VERTICALLY ACTUATED TO VERTICALLY ALIGN WITH INTERIOR 
DOOR, FOR A RESTING STATE 



608 



609 



610 



611 



FIG. 6B 
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700 



STORAGE CONTAINER ID FOR DESIRED OR TARGETED 
CONTAINER IS ENTERED ELECTRONICALLY 



I 



Y 



CENTRAL PROCESSOR LOCATES RELEVANT STORAGE CONTAINER 
INFORMATION IN THE DATABASE AND LOCATION OF STORAGE 
CONTAINER IN STORAGE CAROUSEL IS DETERMINED 



T 



IF SECURITY IS REQUIRED, THEN AN ACCESS CODE IS ENTERED VIA DATA 
INPUT DEVICE AND CONFIRMED BY PROCESSOR TO ALLOW ACCESS 
TO THE DESIRED STORAGE CONTAINER 



I 



STORAGE CAROUSEL IS ROTATED TO ROTATIONALLY ALIGN THE 
CORRECT VERTICAL RACK, CONTAINING THE DESIRED STORAGE 
CONTAINER, WITH THE FUTURE POSITION INTERCHANGE MECHANISM 



T 



INTERCHANGE MECHANISM IS ACTUATED VERTICALLY BY A VERTICAL 
TRANSPORTER TO VERTICALLY ALIGN WITH THE CORRECT HEIGHT OF A 

DESIRED STORAGE TRAY 



T 



ROTARY TRANSPORTER ROTATES THE INTERCHANGE MECHANISM 
TO ROTATIONALLY ALIGN WITH CORRECT VERTICAL RACK 



f 



THE PICKING MECHANISM IS ADVANCED SUBSTANTIALLY HORIZONTALLY 
TO RETRIEVE THE STORAGE CONTAINER FROM STORAGE TRAY 



THE PICKING MECHANISM IS VERTICALLY RAISED A NOMINAL HEIGHT AND 
RETRACTED HORIZONTALLY TO ENGAGE AND WITHDRAW THE 
STORAGE CONTAINER 



T 



TO 709 
FIG. 7B 



701 



702 



703 



704 



705 



706 




707 



708 



FIG. 7A 
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FROM 708 
FIG. 7A 



700 



INTERCHANGE MECHANISM IS ROTATED TO ROTATIONALLY 
ALIGN WITH INTERIOR DOOR OF CHAMBER 



I 



Y 



EXTERIOR DOOR AND INTERIOR DOOR ARE IN CLOSED POSITION WHILE 
AIR PURGING SYSTEM COOLS AND DEHUMIDIFIES AIR IN CHAMBER 



f 



INTERIOR DOOR OPENS, THE TRANSPORT TRAY EXTENDS AS THE PICKING 
MECHANISM ADVANCES INTO CHAMBER TO DISENGAGE THE STORAGE 
CONTAINER IN THE CHAMBER, PICKING MECHANISM WITHDRAWS 



I 



INTERIOR DOOR CLOSES, AND THE READER DEVICE READS THE 
BARCODE ID OF THE STORAGE CONTAINER TO CONFIRM THAT IT 
MATCHES THE ID THAT WAS ENTERED IN STEP 701 



I 



EXTERIOR DOOR OPENS, ALLOWING ACCESS TO THE 
STORAGE CONTAINER 



709 



710 



711 



712 



Y 



713 



FIG. 7B 
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FIG. 8 





FIG. 10B 
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FIG. 11A 
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FIG. 11B 



17/26 



1282 



1280 



1 



1281 



CONTROL 




SYSTEM 





COMPUTER 
SYSTEM 



LABORATORY 
INFORMATION 
MANAGEMENT 
SYSTEMS 



MOTORS 



1283 



ACTUATORS I 1284 




1285 



IDENTIFICATION 
SENSORS 



1286 



FIG. 12 
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FIG. 15B 
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FIG. 15C 
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FIG. 15D 
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FIG. 16A 
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FIG. 16B 
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FIG. 17A 
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FIG. 17B 



